Genetic bases and medical relevance of capsular polysaccharide biosynthesis in pathogenic streptococci.
Many streptococci are human and/or animal pathogens and the frequent cause of life-threatening diseases. Among various streptococcal virulence factors, capsular polysaccharides (CPs) are recognized as essential to prevent phagocytosis by macrophages and neutrophils. In the last decade, an impressive advance on the knowledge of the genetic bases underlying capsule formation has been achieved. The capsular gene cluster driving the formation of the CP of Streptococcus pyogenes and other hyaluronate-producing streptococci, represents one of the simplest cases of gene organization to synthesize a capsule. A more complex situation has been found in Streptococcus pneumoniae, Streptococcus agalactiae, Streptococcus suis, and other streptococci. On the whole, there exists a direct relationship between the structural and chemical complexity of the repeating unit of the polysaccharide and the number of genes found in the corresponding capsular locus. Streptococcal vaccines, either polysaccharide or conjugate, are currently being tested in clinical trials to overcome the rise of worldwide antibiotic resistance, although, for different reasons, none of these vaccines are expected to provide the required full coverage in a near future. This concern has prompted to explore alternative possibilities with an improved therapeutic potential against streptococcal diseases.